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[0001] This application claims the benefit of the Korean Application Nos. P2002- 
0045088 and P2002-0045090, both filed on July 30, 2002, which is hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a washing machine, and more particularly, to a 
washing machine having an improved circulation apparatus for pumping water in a lower side 
of the tub and discharging the pumped water from an upper side of the tub. 

Discussion of the Related Art 

[0003] In general, a washing machine is an apparatus for eliminating contaminants 
from laundry by the interaction of detergent and water. 

[0004] Washing machines are generally classified into agitator type, pulsator type, and 
drum type washing machines. 

[0005] The agitator type washing machine washes laundry by rotating a washing rod 
overtopping at the center of the washing tub in left and right directions. The pulsator type 
washing machine washes laundry using the frictional force generated between water current 
and laundry by rotating the disk-shaped pulsator in right and left directions. The drum type 
washing machine washes laundry by loading water, detergent and laundry into a drum with a 
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plurality of protruded tumbling ribs installed in an inner surface of the drum and rotating the 
drum at a low speed. 

[0006] In recent years, in order to enhance the washing efficiency of the agitator type, 
pulsator type and drum type washing machines, a variety of auxiliary units are additively 
provided, such as a washing water circulation apparatus, for example. The washing water 
circulation apparatus allows objects to be washed received in the drum or washing tub to be 
wet rapidly, and enhances the washing efficiency by increasing the frictional force due to 
water current. 

[0007] The washing water circulation apparatus is configured to pump water in an 
inner lower space of the tub and discharge the pumped water from the upper side to the inner 
space of the drum or washing tub. The washing water circulation apparatus has a plurality of 
small injection holes for injecting the pumped water into the inner space of the drum or the 
washing tub. 

[0008] However, the water in the tub contains a considerable amount of foreign 
particles such as lint. Therefore, the foreign particles are pumped along with the water in the 
tub through the washing water circulation apparatus and then injected through the injection 
holes. Over a long period of time, the injection holes are choked with the foreign particles, 
causing problems in the washing machine. 

[0009] In addition, because the water that is pumped through the washing water 
circulation apparatus is generally injected only in one direction, the pumped water cannot be 
uniformly injected into the washing objects received in the drum or washing tub. 

[00010] Accordingly, all the washing objects cannot be rapidly wet, making it 

difficult to obtain high washing efficiency. 
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SUMMARY OF THE INVENTION 
[00011] Accordingly, the present invention is directed to a washing machine 

that substantially obviates one or more problems due to limitations and disadvantages of the 
related art. 

[00012] An advantage of the present invention is to provide an improved 

washing water circulation apparatus in which clogging due to lint is prevented. 

[00013] Another advantage of the present invention is to provide an improved 

washing water circulation apparatus in which water is injected in various directions. 

[00014] Additional features and advantages of the invention will be set forth in 

the description which follows, and in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention will 
be realized and attained by the structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

[00015] To achieve these and other advantages and in accordance with the 

purpose of the present invention, as embodied and broadly described, there is provided a 
washing water circulation apparatus including a circulation motor, a circulation hose and an 
injection unit. The circulation motor communicates with a lower side of a tub of a washing 
machine to pump water in the tub. The circulation hose has one end that is connected with the 
circulation motor, and guides the pumped water. The injection unit includes a cylindrical 
connector and a nozzle. The cylindrical connector is installed between a door and the tub and 
provided so as to penetrate a gasket for preventing water leakage. One end of the cylindrical 
connector is connected with the circulation hose. The nozzle is provided below the gasket. 
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The nozzle has a facing surface facing an inside of a drum and left and right surfaces of the 
facing surface, the facing surface and the left and right surfaces being completely opened. 
The nozzle disperses the water, which is discharged to a lower side from the cylinder, into the 
inside of the drum to inject the dispersed water. 

[00016] The present invention is not limited to cylindrical connectors, rather the 

connectors can have a variety of cross-sectional shapes, such as a square or triangle. 

[00017] Alternatively, the washing water circulation apparatus of the present 

invention may be configured to further include an annular rib extending from one side surface 
of the gasket so as to hold and support an outer surface of the connector. 

[00018] The connector may further include a projection protruded from an outer 

circumference of the connector for preventing the connector from dropping under the gasket. 

[00019] In the washing water circulation apparatus according to the present 

invention, the injection unit may be comprised of a single body. In this case, the nozzle 
includes: an upper horizontal part extending from the other end toward the drum; a vertical 
part extending from an opposite side to a side facing the drum to a lower side; and a lower 
horizontal part extending from a lower end toward the drum. 

[00020] Herein, the upper horizontal part has an upper surface, which is 

supported close to the gasket. The vertical part has a center portion that is formed convex 
toward the drum. The lower horizontal part has a center portion, which is formed convex 
upward. The lower horizontal part comprises a guide groove formed in left and right 
directions. The lower horizontal part has an upper surface inclined downward as it travels 
from the guide groove toward the drum. 
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[00021] Furthermore, in the washing water circulation apparatus of the present 

invention, the connector and the nozzle of the injection unit are formed separately from each 
other. In this case, the connector is formed of an independent single body, and the nozzle is 
formed extending from the gasket. The nozzle comprises: a vertical part extending downward 
from a lower surface of the gasket; and a lower horizontal part extending from a lower end of 
the vertical part toward the drum. The vertical part has a center portion, which is formed 
convex toward the drum. The lower horizontal part has a center portion, which is formed 
convex upward. The lower horizontal part comprises a guide groove, which is formed in left 
and right directions. The lower horizontal part has an upper surface inclined downward as it 
travels from the guide groove toward the drum. 

[00022] In another aspect of the present invention, there is provided a washing 

machine provided with the washing water circulation apparatus. The washing machine 
includes: a case; an outer tub provided within the case and storing water therein; an inner tub 
provided rotatable within the outer tub and having a plurality of holes communicating with an 
inner space of the outer tub; and the washing water circulation apparatus mentioned above. 

[00023] It is to be understood that both the foregoing general description and 

the following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00024] The accompanying drawings, which are included to provide a further 

understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description serve 
to explain the principle of the invention. 
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[00025] In the drawings: 

[00026] FIG. 1 is a partial cut-away perspective view of a washing machine 

according to the present invention; 

[00027] FIG. 2 is a sectional view of a washing machine according to the 

present invention; 

[00028] FIG. 3 is a partial sectional view illustrating an embodiment of a 

washing water injection unit in a washing machine according to the present invention; 

[00029] FIG. 4 is a front view of the injection unit of FIG. 3; 

[00030] FIG. 5 is a perspective view of the injection unit of FIG. 3; and 

[00031] FIG. 6 is a partial sectional view illustrating another embodiment of a 

washing water injection unit in a washing machine according to the present invention. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 
[00032] Reference will now be made in detail to an embodiment of the present 

invention, example of which is illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 
parts, and additional description thereof is omitted. 

[00033] FIG. 1 is a partial cut-away perspective view of a washing machine 

according to the present invention, and FIG. 2 is a sectional view of a washing machine 

according to the present invention. FIGs. 1 and 2 illustrate a drum type washing machine in 

which an outer tub installed in a case and an inner tub installed rotatably in the outer tub are 

side-opening. However, the present invention is not limited to the illustrated drum type 
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washing machine but can be equally applied to the pulsator type washing machine or a similar 
machine in which the outer tub and the inner tub are top-opening. 

[00034] Hereinafter, construction of the washing machine according to the 

present invention will be described in more detail with reference to the above drawings. For 
the convenience of description, the outer tub is referred to as 'tub' and the inner tub is referred 
to as 'drum'. 

[00035] Referring to FIGs. 1 and 2, a case 2 of the washing machine includes a 

base 4, a cabinet 6 and a top plate 8. 

[00036] The base 4 constitutes the bottom of the case 2. On the base, a damper 

4a for supporting a tube 10 to be described later is mounted. 

[00037] The cabinet 6 stands on the base 4 so as to form therein a space where 

the tub 10 can be installed. On an inner surface of the cabinet 6, springs 6a holding and 
supporting the tub 10 are connected. In any surface of the cabinet 6 such as the front surface, 
for example, a loading hole 7a is formed through which laundry (100) is loaded or unloaded. 
At front, inner, upper and lower sides of the cabinet 6, an upper frame 9a and a lower frame 
9b are horizontally arranged as shown in FIG. 2. 

[00038] The door 40 is installed at a front side of the cabinet 6 so as to open and 

close the loading hole 7a. This door 40 is configured to include a door frame 42 and a door 
glass 44. The door frame 42 is hinge-coupled at the front side of the cabinet and has a hole 
formed in the center in which the door glass 44 is installed. 

[00039] The top plate 8 is mounted on the opened cabinet 6 to seal an inner 

space formed by the cabinet 6 and the base 4. On a predetermined portion of the top plate 8, a 

control panel 8a for manipulating the washing machine is equipped. 
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[00040] In the inner space of the case 2, the tub 10 is provided. As described 

above, the tub 10 is located at a mid portion of the inner space and supported by the springs 6a 
and the damper 4a. The tub 10 is installed such that the opened front thereof faces the loading 
hole 7a of the cabinet 6. In the tub 10 installed as above, water is supplied and stored. 

[00041] In the inner space of the tub 10, a drum 20 is rotatably installed. For 

this purpose, a motor 28 is installed in the cabinet 6 so as to rotate the drum 20. In FIG. 2, 
there is shown an embodiment in which the shaft of the motor 28 is directly coupled to the 
drum 20. In this case, the shaft penetrates the tub 10. In addition, although not shown in the 
drawings, the motor 28 may rotate the drum 20 indirectly. In such a case, the drum 20 and the 
motor 28 can be connected by a belt, for instance. 

[00042] A plurality of water holes 2 1 are formed in the drum 20. Hence, water 

stored in the tub 10 comes in and out the inner space of the drum 20 through the water holes 
21. On an inner circumference of the drum 20, a plurality of tumbling ribs 22 are protruded as 
shown in FIGs. 1 and 2. The tumbling ribs 22 raise and drop the laundry (100) while the drum 
20 is rotated. 

[00043] Between the door 40 and the tub 10, a gasket 30 is installed as shown in 

FIG. 2. The gasket 30 prevents water and laundry (100) received in the drum 20 and the tub 
10 from being leaked outside the tub 10 and being introduced into the inner space of the 
cabinet 6. In the meanwhile, on the gasket 30, an insertion hole 31 is formed such that an 
injection unit 70 to be described later is inserted and equipped. An annular rib extends from 
the gasket 30 toward an upward direction of the insertion hole 31. 

[00044] At a lower portion of the tub 10, a drain 15 is formed. A drain bellows 

tube 51 is connected with the drain 15. A pump unit 50 for pumping the water introduced 
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through the drain 15 and the drain bellows tube 51 and draining the pumped water, or 
circulating the pumped water into the inside of the drum 20 again is connected to the drain 
bellows tube 51. 

[00045] The pump unit 50 is configured to include a pump case 52, a circulation 

pump 53 and a drain pump 54. Water passing through the drain 15 and the drain bellows tube 
51 is introduced into the pump case 2. A drain hose 55 communicating with an outside is 
connected with the drain pump 54. The drain pump 54 drains the water introduced into the 
pump case 52 in the drain process of the washing machine to an outside through the drain 
hose 55. A circulation hose 60 is connected to the circulation pump 53. The circulation hose 
60 is arranged so that one end is adjacent to the upper side of the gasket 30. Hence, the 
circulation pump 53 allows the water introduced into the pump case 2 via the circulation hose 
60. 

[00046] In the aforementioned drawings, reference numeral 81 indicates a water 

feed hose for supplying external clean water to the washing machine, and reference numeral 
82 indicates a detergent box. The detergent box 82 functions to mix the water supplied 
through the water feed hose 81 with previously stored detergent. Reference numeral 83 
indicates a feed bellows tube for guiding water discharged from the detergent box 82 to the 
inside of the tub 10. 

[00047] The injection unit 70 is inserted into the insertion hole 3 1 and a rib 32 

of the gasket 30. One end of the injection unit 70 is connected with the circulation hose 60 and 

the other end thereof penetrates the gasket 30 and is located under the gasket 30. The injection 

unit 70 installed as above disperses and discharges the water via the circulation hose 60 into 

the inner space of the drum 20. Hereinafter, such a construction will be described in more 

detail with reference to the accompanying drawings. 
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[00048] FIG. 3 is a partial sectional view illustrating an embodiment of a 

washing water injection unit in a washing machine according to the present invention, FIG. 4 
is a front view of the injection unit of FIG. 3, and FIG. 5 is a perspective view of the injection 
unit of FIG. 3. 

[00049] Referring to FIG. 3, the injection unit 70 is configured to include a 

cylindrical connector 72 connected with the circulation hose 60, and a nozzle 74 provided 
below the gasket 30, for dispersing the water discharged downward from the connector 72 
into the inner space of the drum 20 and draining the dispersed water. In the embodiment 
shown in FIGs. 3 to 5, the connector 72 and the nozzle 74 are continuously formed as a single 
body and equipped in the gasket 30. 

[00050] One end of the connector 72 is, as shown in FIG. 3, connected with an 

end of the circulation hose 60 and the other end thereof is inserted into and equipped in the 
insertion hole 31 and the rib 32 of the gasket 30. Here, the rib 32 holds and stably supports an 
outer surface of the connector 72. 

[00051] In addition, on an outer circumference of the connector 72, an annular 

projection 73 is protruded as shown in FIG. 3. The projection 73 is supported by an upper side 
of the rib 32. Hence, the connector 72 inserted into the insertion hole 31 is prevented from 
dropping downward by the weight of the connector itself, water flow or external vibration. 
The connector 72 constructed as above is forcibly inserted upward from a lower side of the 
gasket 30 through the insertion hole during its installation. 

[00052] The nozzle 74 is provided below the gasket 30. A surface of the nozzle 

74 facing the inside of the drum 20 and left and right surfaces thereof are completely opened. 
The nozzle 74 constructed as above disperses water discharged downward from the connector 
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72 into the inside of the drum 20 through the facing surface and the left and right surfaces of 
the nozzle 74 and discharges the dispersed water. Hereinafter, for the convenience of 
description, a side where the drum 20 is located is referred to as 'rear side of the nozzle 74' 
and a side where the door 40 is located is referred to as 'front side of the nozzle 74'. 

[00053] The aforementioned nozzle 74 includes an upper horizontal part 75, a 

vertical part 76, and a lower horizontal part 77. 

[00054] The upper horizontal part 74, as shown in FIG. 3, extends wider at the 

other end of the connector 72. This upper horizontal part 75, for instance, extends toward the 
drum 20 and its upper surface is closely contacted with the lower surface of the gasket 30. 

[00055] The vertical part 76 extends with a predetermined length downward 

from the front side of the upper horizontal part, i.e., an opposite side to the side facing the 
drum 20. 

[00056] The lower horizontal part 77 extends toward the rear side, i.e., toward 

the drum 20 from the lower side of the vertical part. Hence, as shown in FIGs. 3 and 5, the 
upper horizontal part and the lower horizontal part 77 are arranged parallel to each other with 
being spaced apart by a predetermined distance from each other. Also, by the above 
construction, the rear side of the nozzle 74, i.e., a direction facing the drum 20 and its left and 
right directions are all completely opened. 

[00057] In the nozzle 74 constructed as above, the vertical part 76 has a center 

portion, which is formed convex toward the front side, i.e., toward the drum 20 with respect to 
both sides of the left and right, as shown in FIGs. 3 to 5. If the vertical part 76 is formed as 
above, it is possible to easily disperse the water, which is dropped downward from the 
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connector 72 and is splashed by the lower horizontal part, in both side directions of the left 
and right. 

[00058] As shown in FIGs. 3 and 4, the lower horizontal part 77 has a center 

portion, which is formed convex upward, i.e., toward the connector 72 with respect to both 
sides of the left and right. By doing so, it becomes possible to easily disperse the water, which 
is dropped downward from the connector 72, in both side directions of the lower horizontal 
part 77. 

[00059] In addition, a guide groove 78 is formed in the lower horizontal part 77. 

The guide groove 78 is, as shown in FIGs. 3 to 5, provided adjacent to a portion where the 
lower horizontal part 77 and the vertical part 76 are connected. Thus, if the guide groove 78 is 
provided in the lower horizontal part 77, a certain amount of the water dropped downward 
from the connector 72 is secured, so that it becomes possible to disperse the secured water in 
the left and right directions. 

[00060] As shown in FIGs. 3 and 4, the upper surface of the lower horizontal 

part 77 is formed inclined downward as it travels from the guide groove 78 to the drum 20. If 
the lower horizontal part 77 is formed as above, it is possible to easily discharge a part of the 
water dropped through the connector 72 toward the opened front side of the nozzle 74. 

[00061] In the meanwhile, as shown in FIG. 6, the present invention also 

discloses an embodiment in which connector and nozzle are formed separately. FIG. 6 is a 
partial sectional view illustrating another embodiment of a washing water injection unit in a 
washing machine according to the present invention. 

[00062] Hereinafter, another embodiment of the injection unit will be described 

in more detail with reference to FIG. 6. In describing the present embodiment, the same 
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elements as those of the embodiments described with reference to FIGs. 3 to 5 will be used 
throughout the drawings to refer to the same or like parts. 

[00063] In the embodiment shown in FIG. 6, the connector 72 and the nozzle 74 

constituting the injection unit 70 are made in a separate structure. The connector 72 is formed 
in an independent single body structure, and the nozzle 74 is formed extending downward 
from the gasket 30. 

[00064] As shown in FIG. 6, the connector 72 is formed in a cylindrical shape. 

On the main outer surface of the connector 72, a projection 73 is formed to prevent the 
connector 72 from deviating downward from the insertion hole 31 and the rib 32. The 
connector 72 formed as above is installed and equipped penetrating the insertion hole 31 and 
the rib 32 from the upper side to the lower side of the gasket 30, and one end of the connector 
72 is connected with one end of the circulation hose 60. 

[00065] The nozzle 74 is configured to include a vertical part 76 and a lower 

horizontal part. The vertical part 76 extends downward from the lower surface of the gasket 
30. Also, the lower horizontal part 77 extends from the lower end to the rear side of the 
vertical part, i.e., toward the inside of the drum 20. 

[00066] The nozzle 74 in the embodiment shown in FIG. 6 is also shaped to 

have completely opened rear side and left and right sides like the embodiment described with 
reference to FIGs. 3 to 5. Hereinafter, to avoid repeated description, the description related 
with the shape of the nozzle 74 will be omitted. 

[00067] As aforementioned, the inventive injection unit 70 shown in FIG. 6 is 

characterized in that the connector 72 and the nozzle 74 are formed in a separate structure 
unlike the embodiment described with reference to FIGs. 3 to 5. In order to provide a more 
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simplified structure, the nozzle 74 is characterized in that it is formed extending from the 
lower surface of the gasket 30. 

[00068] Hereinafter, operations of the washing machine and the washing water 

circulation apparatus will be described. 

[00069] A user opens the door 40 and loads laundry (100) into the inside of the 

drum 20. As the door 40 is closed and the washing machine is operated, external water is fed 
to the detergent box 82 through the water feed hose 81. The detergent prepared in advance in 
the detergent box 82 is dissolved by supplied water, and the water in which detergent is 
dissolved is fed to the tub through the feed bellows tube 83. 

[00070] Once a certain amount of water is supplied to the tub 10, the drum 20 is 

rotated by the motor 28. The water stored in the tub 10 is naturally introduced into the drum 
20 through water holes 21. If the drum 20 is rotated, the laundry (100) is raised by the 
tumbling ribs 22 and then dropped. Hence, due to the chemical interaction of the detergent, 
impact energy of when water is dropped by the tumbling ribs 22, frictional force of water 
current generated by the rotation of the drum 20, and the like, contaminant is separated from 
the laundry (100) to perform the washing. 

[00071] Meanwhile, while the washing process is performed with the rotation of 

the drum 20, the circulation pump 53 is operated. The circulation pump 53 pumps the water, 
which was introduced into the pump case 52 through the drain 15 and the drain bellows tube 
51 arranged below the tub 10, from the tub 10 to the circulation hose 60. 

[00072] The pumped water is introduced into the connector 72 of the injection 

unit 70 via the circulation hose 60, and is then dropped to the lower horizontal part 77 of the 
nozzle 74 through the connector 72. At this time, the rear side and the left and right directions 
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of the nozzle 74 are completely opened. Hence, water is uniformly dispersed in the left and 
right directions and the rear side by guidance of the vertical part 76, guide groove 78 and 
lower horizontal part 77, and then discharged to the inside of the drum 20. 

[00073] The uniformly dispersed and discharged water rapidly wets the laundry 

(100) received in the drum 20 in an initial stage of the washing process. While the washing is 
performed, friction and impact energies due to the drop of water are uniformly transferred to 
the laundry (100) to thereby obtain uniform washing capability. 

[00074] After the washing process is performed with the drum 20 being rotated 

for a certain time, the drum 20 and the circulation pump 53 are stopped. After the washing 
process is completed, the contaminated water is drained to the outside. In the drain process, 
the drain pump 54 is operated and the water in the tub 10 is discharged to the outside through 
the drain hose 55. 

[00075] After the drain process is completed, the drain pump 54 is stopped, new 

water is fed to the inside of the tub 10 and the drum 20 is rotated to perform rinsing process. 
During the rinsing process, the drum 20 is rotated and the circulation pump 53 is operated to 
perform the rinsing process through a similar process with the washing process. 

[00076] After the washing of the laundry (100) completed by the repeating 

rinsing and draining processes, the laundry (100) is dewatered by rotating the drum 20 at a 
high speed. Meanwhile, if a case heater, blower and the like are provided in the washing 
machine, dewatered laundry is completely dried using hot air. 

[00077] The washing machine according to the present invention has the 

following advantages. 



16 



DC: 129070 . 1 



PATENT 
9988.037.00-US 

[00078] First, if the washing machine of the present invention is used, the 

blockage or clogging of the circulation passage by lint or debris can be prevented. In other 
words, because the nozzle 74 that discharges the circulating washing water is completely 
opened in the rear side, and disperses water in the left and right directions, unlike the 
conventional structure having a small opening, even though the washing machine is used for a 
very long period of time, the blockage or clogging of the nozzle 74 by lint are prevented. 

[00079] Second, if the inventive washing machine is used, washing performance 

can be improved and uniform washing result can be obtained in successive washings. In other 
words, the washing water passing through the circulation hose 60 is uniformly dispersed in the 
rear side and the left and right directions from the nozzle 74 and is discharged into the drum 
20, so that laundry is rapidly wet in an initial stage of the washing process. As a result, 
substantial washing time is lengthened and thus the washing performance is enhanced. Also, 
since energy due to the water dropping from the nozzle 74 for a long-term period is uniformly 
transferred, a uniform washing result can be obtained with respect to all the laundry. 

[00080] It will be apparent to those skilled in the art that various modifications 

and variation can be made in the present invention without departing from the spirit or scope 
of the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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